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　センチュウ抵抗性ダイズ品種「スズマル R」と反復親の「スズマル」の遺伝的背景の同質性確認のため，全ゲノムリ
シーケンスを行い，塩基配列を比較した．その結果，「スズマル R」に残存する「スズマル」以外のゲノム断片は，シ





















































し（Table 1），rhg1，rhg2，および Rhg4 を選抜した．
（PCR条件は Supplementary information参照）Rsdv1抵
抗性については，初期世代から Sat_217および Satt211





































時に BC6F1から BC6F3世代で DNAマーカーを用いて抵
抗性系統を選抜したのち，BC6F4世代で各染色体に配置
した 167個の SSRマーカー（単純反復配列多型：simple
sequence repeat marker，以下 SSRマーカー）を用いて遺
伝的背景の調査と選抜を行なっている（Supplementary
information Table S1，黒崎ら 2017）．Figure 1にそれらマー
カーの物理位置を示す．選抜に用いたマーカーは，染色





Table 1 DNA selection markers for SCN resistance used in the breeding of Suzumaru R
Gene Marker Sequence
Soybean genome version Accession
No.＊3version 1.1 (Gmax189)＊1 version 2.0 (Gmax275)＊2
Rhg4 08g11350 Rhg4-53 CTCCAAACCGTCTACTTC Chr08: 8280884-8280901 Chr08: 8285208-8285225 AB495281
Rhg4-13 CAGTTCACCGGTTCCATA Chr08: 8281280-8281297 Chr08: 8285604-8285621
Rhg4-52 GGATCATTCCCCTTCCAC Chr08: 8281582-8281599 Chr08: 8285906-8285923
rhg1s＊4 18g02680s Rhg1-73 CGGCTGTGTTTTTGGACTTC Chr18: 1714783-1714802 Chr18: 1715219-1715238 AB495275
Rhg1-96 CTTGGAAGTCATTATCTTGGA Chr18: 1715146-1715166 Chr18: 1715582-1715602 AB495279
Rhg1-98 GAGCATCCCAAATTAATGCTATAAAG Chr18: 1715459-1715484 Chr18: 1715895-1715920
rhg2g＊5 11g35710 00010-25 GGTAAGTTTGGTGTGCTGTTC Chr11: 37334100-37334120 Chr11: 32885587-32885607 AB506490
00010-18 ACAAAACAAGCCACGAGC Chr11: 37333732-37333749 Chr11: 32885219-32885236 AB506491
00010-22 CCCAGGTGACTTCCTC Chr11:37333471-37333486 Chr11:32884958-32884973
＊1 Soybean (Williams 82) published reference genome version 1.1 (Schmutz et al. 2010)
＊2 Soybean (Williams 82) public reference genome version 2.0 in database (Phytozome)
＊3 Accession number of the sequence used for marker design.
＊4 Marker for rhg1 derived from Suzuhime.




れるヘテロクロマチン構造を持つ領域（Lin et al. 2005，









rhg1領域（Caldwell et al. 1960, Matson et al. 1965, Meksem
et al. 2001）を含んでいた（Figure 2A-C）．第 8染色体の
約 1.5 Mbの導入ゲノム断片は，Rhg4抵抗性領域を挟む
Satt315および Sat_215のマーカー間（Chr08：6.8-9.2 Mb）
で検出された（Figure 2A）．第 11染色体の約 2.4 Mbの
導入ゲノム断片は，rhg2抵抗性マーカーから約 470 kb
離れた場所に位置する Satt359から染色体末端（Chr11：















Figure 1 Sliding window haplotype analysis using the chromosomes of Suzumaru and Suzumaru R. The black dots indicate the number of polymorphisms
present within a 500-kb region (±250 kb) with a read depth of > 5 and quality score of > 100. The vertical gray lines indicate the physical position of
DNA markers (Supplementary information Table S1) used in marker-assisted selection. The small black dots displayed at the bottom indicate sites with
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Figure 2 Sliding window haplotype analysis around the regions that were intro-
gressed from the donor line Chukou1900F1 to Suzumaru background.
The gray horizontal bars above each ﬁgure indicate the estimated ge-
nomic regions from Chukou1900F1. The black triangles and vertical
lines represent the target gene positions. The name of ﬂanking SSR
markers and target genes are shown at the top of each ﬁgure.
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Summary
Suzumaru R was developed by introducing three resistant genes against soybean cyst nematode, namely, rhg1, rhg2, and Rhg4
into Suzumaru by backcrossing six times and marker-assisted selection. In the present study, we performed whole genome re-
sequencing of the soybean varieties Suzumaru and Suzumaru R and compared the sequence for isogeneity conﬁrmation of the genetic
backgrounds of the varieties. At the genome level, Suzumaru and Suzumaru R were found to have the same genetic background,
using a sliding window analysis, except for three fragments, each of which contained rhg1, rhg2, or Rhg4, and a 3.6-Mb fragment
at the end of chromosome 5. In the breeding process, the end of chromosome 5 was intentionally selected for soybean dwarf virus
resistance (Rsdv1) from the donor parent in the BC6F1 to BC6F4 generation. However, plants having Rsdv1 showed unfavorable traits,
and therefore, plants that did not have Rsdv1 were selected eventually. This small fragment on chromosome 5 might be a remnant
region. Thus, whole-genome re-sequencing can be a powerful tool for in-depth analyses of the difference between two varieties.
Applying this technology to backcross breeding would enable “precision breeding.”
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